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ABSTRACT 

The rapidly expanding use of teleprocessing, which is 
taken to mean automated data processing (ADP) which makes direct use 
of data transmission via switched or long distance non-switched 
telecommunications facilities, has highlighted the urgent need for 
the development of standards for data communice.tions and the 
computer- communications interface. The National Bureau of Standards 
is responsible for recommending uniform Federal ADP standards. This 
responsibility is fulfilled through the Federal Information 
Processing Standards (FIPS) Program and encompasses the establishment 
of Federal Standards related to ADP equipment, techniques, computer 

maintenance of an appropriate register 
. Over the past few months significant 
the establishment of a Federal 
Program to be implemented in direct 
relationship with the FIPS Program, and in the clarification of 
specific responsibilities for the development of standards in support 
of teleprocessing. The relationships of the two programs and the 
specific areas of responsibilities are discussed. (Author) 
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A BSTRAC I 

Abstract 

• . The rapidly expanding use of teleprocessing^ which is taken 
to mean automated data processing which makes direct use of data 

transmission via. switched or LONG DISTANCE NONSWITCH TELECOMMUNI- 
cations facilities^ has highlighted the urgent need for the 
development of standards for data communications and the computer- 
communications interface. • 

Pursuant to P.L. 89-305, the National Bureau of Standards 
IS responsible for recommending uniform Federal automated data 
processing standards. This responsibility, is fulfilled through 
the Federal Information Processing Standards (FIPS) Program^ and 

ENCOMPASSES THE ESTABLISHMENT OF FEDERAL STANDARDS RELATED TO ADP 
CODES^ AND THE MAINTENANCE OF AN APPROPRIATE REGISTER AND REFERENCE ' 
FILE THEREFORE. ThE FIPS PROGRAM PROVIDES A MODEL WHICH IS BEING 

emulated by the telecommunications community for the development 

of uniform standards for transmission and switching in communications 

networks used for teleprocessing. 

Over the past few months significant action has been taken 
toward the establishment of a federal telecommunications standards 

■ Program TO be implemented by the National Communications System 

IN DIRECT relationship TO THE FEDERAL INFORMATION PROCESSING 

■ Standards Program, and in the clarification of specific responsi-' 

; EILITIES for the DEVELOPMENT OF STANDARDS IN SUPPORT OF TELEPROCESSING, 
O' JE relationships OF THE TWO PROGRAMS AND THE SPECIFIC AREAS OF 

ERJC 

mJTUAL AND EXCLUSIVE RESPONSIBILITIES WILL BE DISCUSSED. 
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I, I WOULD LIKE TO SPEND OUR LIMITED TIME THIS MORNING 

DISCUSSING WITH YOU THE STATUS OF DEVELOPMENT OF TELEPROCESSING 
STANDARDS IN THE UNITED STATES^ ANDy IN PARTICULAR^ IN HIGH- 
LIGHTING SOME OF THE THINGS WHICH WE HAVE FOUND IT . IMPORTANT TO 

• CONSIDER^ AS WELL AS SOME OF THE DIFFICULTIES WE HAVE EXPERIENCED^ 
IN IMPLEMENTING A MEANINGFUL PROGRAM OF DEVELOPMENT FOR TELEPRO- 
CESSING STANDARDS. I HOPE THAT IN SPENDING OUR TIME IN THIS WAY 
IT MAY BE POSSIBLE TO LEAVE WITH YOU A BETTER APPRECIATION OF 
SOME OF THE PRACTICAL REALITIES WE HAVE THUS FAR ENCOUNTERED^ AND 
WHICH MAY ALSO EMERGE AS IMPORTANT. FACTORS IN YOUR OWN PROGRAMS 
FOR THE DEVELOPMENT OF STANDARDS FOR TELEPROCESSING, 

II. BRIEF HISTORY 

Although the computer has emerged as an increasingly 

IMPORTANT factor IN OUR ECONOMY DURING THE PAST QUARTER CENTURY^ 
IT HAS BEEN ONLY DURING THE PAST SIX YEARS THAT SPECIFIC ATTENTION 
: HAS BEEN GIVEN TO THE MATTER OF STANDARDS FOR THIS "DYNAMIC FIELD. 



ERIC 



In THE U.S.A. THE RESPONSIBLE GOVERNMENTAL BODY WAS 
ESTABLISHED IN 1955. ThIS IS THE CENTER FOR COMPUTER SCIENCES AND. 

Technology of the National Bureau of Standards— the organization 

FOR WHICH I serve AS ASSOCIATE DIRECTOR. It, LIKE YOUR CAPRE/ WAS 
CREATED BY PARLIAMENTARY DECREE— IN OUR CASE^ BY AN AcT OF CONGRESS 

KNOWN AS Public Law 89-305. It is under this law that my organiza- 
tion EXERCISES SPECIFIC RESPONSIBILITIES FOR STANDARDS WHICH APPLY . 

TO Federal use of and Federal purchase of^ data processing equipment 
We call these standards the ElEi-THE Eederal Information Erocessing 
Standards^ and the whole program is known as the FIPS Program. This 
program is based upon the fundamental concept that to the maximum 

extent POSSIBLE^ THE STANDARDS ADOPTED AS FEDERAL STANDARDS SHALL BE 
. BASED UPON STANDARDS WHICH ARE VOLUNTARILY DEVELOPED- WITHIN RECOG- 
■ NIZED INDUSTRY STANDARDS ORGANIZATIONS. IN THE- U.S.A. THOSE 
.ORGANIZATIONS GENERALLY ARE, FOR OUR AREA OF INtEREST^ THE ANSI 

(American National Standards Institute);, the EIA (Electronic 
Industries Association)^ and the National Subcommittees of the 
Working Groups of the CCIR, and the CCITT. in the telecommunications 

FIELD. 

It is important to place in perspective that in the U.S.A.^ 
standards for teleprocessing a ^ dfv'eloped and coordinated as part 
■ OF the FIPS Program^ which also addi^sses other ADP standards 
; requirements^ and .that for teleprocessing^ specific attention has- 

^ BEEN given only DURING THE LAST HALF OF. THE SIX YEAR PERIOD OF 
ERlCpERATIONOF THE FIPS PROGRAM. 
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There have been produced^ adopted^ and published thus far, 
•.only three specific standards for teleprocessing. ihq more are in 
-final process and should be available by the end of this year i972. 
; Six others are under active development and coordination within the 

APPROPRIATE industry AND GOVERNMENTAL GROUPS^ AND SHOULD BE 
: AVAILABLE DURING THE YEAR 1973. ThIS, PERHAPS, SEEMS A SLOW START." 

But as I have indicated, the key to starting was the identification 

OF THE APPROPRIATE organizations TO BE RESPONSIBLE, IN ORDER. THAT 
THE PROGRAM COULD PROCEED. 

III. F IPS PROGR AM OVERVIEW 

Lets, THEN, look at some of the facets of our Federal 
. Information Processing Standards Program, and especially that 
portion dealing with teleprocessing. 

SLIDE n FIPS PROGRAM AREAS 

Commentary: 

FIPS Program covers eight major areas. 
* ■ Only one of these areas directly treats with data 

. communications AND teleprocessing— BUT others touch 

• it indirectly. 

We will look more closely at that one area today. 



For all standards we find that a specific cycle of 

DEVELOPMENT IS REQUIRED. ThIS CYCLE^ WE HAVE FOUND^ CAN TAKE 
THREE OR MORE YEARS TO COMPLETE. (I.N THESE SIX YEARS, TOTAL OF 17 
FIPS PRODUCED—SOME 20 CAN BE EXPECTED IN NEXT 2-3 YEARS.) 

SLIDE §2 - STANDARDS DEVELOPMENT CYCLE 

Commentary: 

Seven distinct steps form the "Standards Development 
. Cycle." 

** Each step is time consuming. 

Of necessity THE STEPS ARE SERIAL— THEY CANNOT easily 

• BE ACCOMPLISHED IN PARALLEL.. 

■ "Of all the STEPS, the "Review and Coord iNAt ion" has 

• PROVED TO be the MOST DIFFICULT AND TIME CONSUMING. 
As A RESULT, THE ORGANIZATION FOR THE DEVELOPMENT OF 
STANDARDS HAS BEEN EVOLVED TO TRY TO MAKE EASIER THIS 
DIFFICULT STEP, 

* We HAVE FOUND THAT IHE. iM£ WAY TO ACCELERATE IS TO TRY 
TO HAVE CLOSE COORDINATION BETWEEN THE INDUSTRY AND 

•THE Government IN THIS DEVELOPMENT. We have found that 
it is neither necessary nor- desirable- to arbitrarily 
adopt Federal standards without participation by industry. 
<i ' Close coordination and cooperation HAS- PROVEN best. 



Within the Government^' there have- been organized^ to 

DATE> ELEVEN FIPS TaSK GrOUPS MADE UP OF REPRESENTATIVES FROM 
THE CONCERNED^ USING GOVERNMENTAL AGENCIES. ThE WORKINGS OF 

THESE Task Groups is coordinated by a "Coordinating and Advisory 
Committee (FIPSCAC) made up of senior representatives from key 
.agencies of Government, and headed by the National Bureau of 
Standards' MEMBER. The Task Groups follow reasonably closely 

THE SEVERAL STANDARDS DEVELOPMENT ACTIVITIES AND COMMITTEES OF 

INDUSTRY. More particularly: 

SLIDE §3 

FEDERAL INFORMATION PROCESSING STANDARDS CGMMinEES 

tOMMENTARY: 

* The ELEVEN Task Groups. are: 

I. Objectives & Requirements 
■ 2. Data Transmission 

3. 'Subsets, Sign Conventions, etc. 
4 i Terminology for RFP's 

• 5. Vocabulary 

6. Magnetic Reference Tapes 

7. Magnetic Tape Labels 

• ■ 8. Data Interchange Formats 
'9. COBOL Standard ■ 

• 10. Performance Evaluation • . 

II, Optical Character Recognition ■ 

Of SPECIFIC CONCERN with teleprocessing are "Task 
Group 2— Data Transmission," and "Task Group '8— Data 
Interchange Formats, The WORK OF Task Group 8 is 
essentially complete, and merged into Task Group 2, 



These eleven Task Groups involve the participation of 
soke 300 technicians and specialists within the u.s. 
Government. Some 30 of these specialists deal 
directly with data transmission and teleprocessing. 

A 12th T.G. WAS RECENTLY FORMED TO ASSESS THE USE 
OF THE ASCII SID, 

." "IV. STANDARDS' FOR' TELEPROCESSING ' . V 

• Standards for teleprocessing are often referred to as 

DATA COMMUNICATIONS STANDARDS. In THIS CONTEXT IT IS EASY TO 
recognize that other organizations^ SUCH AS THE CoNSULTIVE 

Committee for International Telephone S-Telegraph (CCITT) of the 
International Telecommunications Union (UTI)^ and the Consultive 
.: Committee on International Radio (CCIR) of the UTL both of which 
• have broad responsibilities for , standardization in telecommun i ca- 

TIONS> ALSO ARE CONCERNED WITH TELEPROCESSING. In ADDITION/ 
- SPECIAL COMMITTEES OF THE INTERNATIONAL STANDARDS ORGANIZATIONS 

' -(ISO) SUCH AS Technical Committee 97 and Special Committee 6 are 

CONCERNED PRIMARILY WITH THIS SMALL BUT DRAMATICALLY GROWING 
segment of COMMUNICATIONS STANDARDIZATION AS AN ADJUNCT TO THE 
ISO's OVERALL INFORMATION PROCESSING STANDARDS RESPONSIBILITIES. 

It is interesting to note that the organizations THAT 
HAVE BEEN ESTABLISHED TO DEAL- WITH STANDARDS DEVELOPMENT FOR THE 
TELECOMMUNICATIONS TECHNOLOGY ARE BOTH OLDER AND SEPARATE FROM 
■ THOSE CORRESPONDING ORGANIZATIONS ESTABLISHED FOR INFORMATION 
i - .PROCESSING STANDARDIZATION, "BECAUSE OF FUNDAMENTAL DIFFERENCES 

BETWEEN THE, INDUSTRIES SERVICING THESE TECHNOLOGIES AS WELL AS 
i DIFFERENCES BETWEEN THE POPULATIONS OF USERS^. THERE ARE SiGNIFI- 
vJ CANTDIFFERENCES ^BETWEENvT 



development and implementation processes. " however^ because of the 
increasing interaction between computer and communication systems, 
there is a growing awareness of the need for consistent procedures 
and common practices between those two technologies, particularly • 
with respect to data communication standards, as a result^ both 
technology areas have established formal' standards coordination 
and review arrangements among their .respective trade associations^ 
industry groups/ and national and international organizations for 
dealing with data communication standards, 

Recognizing the extensive activity and broad involvement 
of many groups in the development of teleprocessing standards^— 
perhaps i should more accurately say "standards to facilitate 
Teleprocessing"— IT may be well to remind ourselves of why we 

WANT AND NEED SUCH STANDARDS, In OTHER WORDS— "WhAT ARE THE 
OBJECTIVES OF THE TELEPROCESSING STANDARDS PROGRAM?" 
. • • The OBJECTIVES ARE THREE-FOLD: 

First ; To assure the proper interconnection of data 
terminal equipment with computers, and to facili" 
■ •• • tate. the networking .of computers, employing data 
•• communications facilities, for the .interchange 

OF INFORMATION," ThIS OBJECTIVE CAN BE SEEN AS 

directed towards improved and extended operations . 

Second ; To achieve effective teleprocessing by 
. -insuring compatibility of facilities through 

STANDARDS WHICH permit. THE interchange OF COMPO- 
NENTS AND EQUIPMENT AMONG SYSTEMS FURNISHED BY 
..- DIFFERENT SUPPLIERS. ThIS OBJECTIVE CAN BE SEEN 



8 

as direct e d towards equipment interchangeability 
and.interconnectivity . 

Third ; To assure economic and competitive procurements 

OFADP and telecommunications FACILITIES, BY ADOPTING 
STANDARDS DEVELOPED BY AND. ACCEPTABLE TO BOTH THE 
INDUSTRY AND THE GOVERNMENT. ThIS OBJECTIVE CAN BE 
SEENAS DIRECTED towards' WIDER SOURCES OF SUPPLY FOR 
HARDWARE and' SOFTVMRE . 

■ What then, are the standards developed or being pursued 
in response to these objectives? 

SLIDE m - DATA COMNICATIONS .AND TELEPROCESSING 
Commentary: 

The three that have been published thus far relate to: 

(1) Bit sequencing of the code for infcarmation. 
interchange in serial-by-bit data 
transmission. . 

(2) Character structure and character parity 
sense for parallel-by-bit data communication 

IN THE code for INFORMATION INTERCHANGE. 

• (3) Character structure and character parity 

sense for serial-by-bit. data COMMUNICATION 
IN THE CODE FOR INFORMATION INTERCHANGE. 

* The TWO expected to be published by the end of this 

YEAR DEAL with: ' . - • . 

.. ■■ (1) Specifying signaling speeds for voice-grade 



:• telephone circuits that range from 75 

bits-per-secpnd up to 9600 bits-per-second^ 
and also specifying signaling rates for wide 
band channels rangingfrom above kilobits 
to 5 megabits per second j and 

(?) "Data Communication Systems Performance" . 

DETERMINATION PROCEDURES, ThIS WILL PRESCRIBE 
CRITERIA AND MEASUREMENT PROCEDURES FOR DETER- 
MINING THE PERFORMANCE OF DATA COMMUNICATION 
SYSTEMS, It will PROBABLY BE PROCESSED AS A 

FIPS Guideline CONCURRENT WITH ITS ADOPTION BY 

. . THE INDUSTRY STANDARDS GROUP IN THE U.S.A. 

I MENTIONED EARLIER THAT SOME SIX OTHER STANDARDS FOR 
.TELEPROCESSING ARE EXPECTED TO BE PUBLISHED DURING THE COMING 
-YEAR. These ARE SHOWN ON THE NEXT CHART, 

SLIDE #5 

DATA COfflUNICATIONS S TELEPROCESSING (Cont'd) 

Commentary: 

* The SUBJECTS deal with:- 

a Code Independent Control Procedures 

, Heading Formats 

. Interface Between Data Terminal and Data 
. . Communications Equipment • 

• Use of ASCII Communications Control 
Characters . 

. Signal Quality ' 

• • . Synchronous Signalling Rates (Wide Band) 



' * I AM PREPARED TO COMMENT UPON EACH OF THESE IN 

GREATER DETAIL. HOWEVER^ SINCE OUR TIME IS SHORT^ 
LET y HAT IF ANY OF YOU WISH TO ENQUIRE 

FURi:, ,\UING THESE^ WE MIG>iT DO & ON AN 

INDIVIDUAL BASIS LATER DURING OUR TIME TOGETHER 

AT THE Congress.' 
V NCS ACTIONS IN summary: 

1) . Approximately 1 year ago agreements were, reached between 

NCS & NBS REGARDING THE "EXCLUSIVE AND MUTUAL RESPONSIBILITIES FOR THE 

/Development of Federal Standards Related to DATA Transmission and 
Teleprocessing" 

2) . These agreements WERE APPROVED in June 1972. SuBSEQUENf ly ' 

THE 6SA NAMED NCS AS THE "DELEGATE AgENCY" FOR FEDERAL TELECOMMUNICATIONS 

Standards. 

3) . A "Federal Telecommunications Standards committee" has 
■been formed. 

1st meeting was held in October^ 1972. 

^3 MEETINGS HAVE BEEN HELD TO DATE. ThE. NEXT MEETING IS 
SCHEDULED FOR DECEMBER^ 1972. 

14 AGENCIES OR GOVERNMENT OFFICES ARE REPRESENTED ON^^THE 
COMMITTEE. ' 

" Mr. Marshall Caine^ Assistant Manager for NCS 

COMPATABILITY IS CHAIRMAN OF THE FSC. • 
N13S IS AN EX-OFFICIO MEMBER OF THE tTSC. 

4) . A "Systems Standards I ASK Force" HAS BEEN ESTABLISHED TO 

■:RECOMMEND NEEDED STANDARDS^ AND TO PRI ORITIZE WORK ACTIVITIES OF THE FTSC. 

: I : 5), Publication of the first standards can. be expected in about a 
vlYEAR. In the Interim^ at least 3 standards jointly developed by NBS aNq 
:RICV 

ARE BEING ISSUED AS FIPS PUBLICATIONS. 
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VI. Conclusion . 

Finally^ may. I extend to each of you an open invitation 

TO VISIT WITH THE CENTER FOR COMPUTER SCIENCES AND TECHNOLOGY OF 

THE National Bureau of Standards in Washington^ D.C.^ for further 

DISCUSSIONS AND INFORMATION REGARDING THE. DEVELOPMENT OF STANDARDS 
FOR automatic DATA PROCESSING^ TELECOMMUNICATIONS/ AND THE PRODUCT 

of the marriage of these two technologies— teleprocessing. 
Thank you for your patient attention. 



FIPS PROGRAfi AREAS 



PoLicY> Procedures and Administration 

Programming Languages 

Components and Devices ' 

Data Communications and Teleprocessing 

Character Sets and Related Topics 

Media 

Source Data Automation 
Applications and Data 
Documentation and Environment 



SLIDE 2 



STANMRDSTOQMlE^i- 



" Identification of Need 

DEVELOglENT OF TECHNICAL SPECIFICATION 

* Preparation of Draft FIPS PUB 

* Review AND Coordination 

• Recommendation 

• Approval 

. • • Publication 



FEDERAL INFORfOTION PROCESSING STANDARDS COMMITTEES 



FIPSCAC 

PIPS Task Groups 

1, Objectives and Requirements 

2, Data Transmission . 

3, Subsets^ Sign Conventions, etc, 
^, Terminology for RFP's 

• 5, Vocabulary 

6, Magnetic Reference Tapes 

7, Magnetic Tape Labels 

8, Data Interchange Formats 

9, COBOL Standard 

10, \ Performance Evaluation 

11. Optical Character Recognition 



SLIDES. 



DATA COMMUNICATIONS & TELEPROCESSINjT 

* Bit Sequencing FIP^ 

" Character Structure, etc. ^^p-^ pUB 17 

Serial-by-Bit 

" Character Structure, etc. .. p^p^ p^^ 
Parallel-by-Bit 

" Synchronous Signalling Rates 1972 

Data Comhuni cat ions . :^gy2 

System Performance 



DATA COnRUNICATIONS & TELEPROCESSING (Go^ 

" Code Independent Control Procedures 
" Heading Formats 

* Interface Between Data Terminal and 

Data Communications Equipment 

* Use of ASCII Communications 

Control Characters ■ 

Signal Quality 

* Synchronous Signalling. Rates 

.(Wide Band) • 



